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(54) Title: COOKING MACHINE 




(57) Abstract 

A cooking machine comprising a mould with first (1) and second (2) similarly shaped end walls and a generally surround- 
ing, continuous sidewall (3), the three walls together defining an internal moulding volume, said three walls being reciprocally 
movable relative to one another; heating means (6) in at least one wall or in thermal contact therewith; and control means (5) at 
least controlling relative movement of the walls so that at the end of a predetermined cooking cycle the end walls (1, 2) and the 
sidewall (3) are relatively separated so as to retract both end walls from the moulding volume simultaneously. 
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COOKING MACHINE 

PACKQRQUNP QF THE INVENTION 
This Invention relates to a cooking machine particularly useful for 
cooking rice cakes, sometimes known as rice wafers, although any suitable 
product could be cooked using the machine and method according to the 

5 Invention. The rice cakes are preferably a puffed rice crlspbread type 
product. The invention also relates to a pnematlc device suitable for 
use in sucha cooking machine. 

Known in the prior art, for example from US Patent No. 4,328,741,. 
Is an automatic machine for making rice cakes which includes a generally 

TO cylindrical shaped mould consisting of three components. The /three 
components are a generally cylindrical continuous side wall with open 
ends, the open ends being occupied by respective reciprocally movable end 
walls which closely fit within the cylindrical wall. Heating elements 
are Included and used so as to control the temperature within a 

15 predetermined operating range. An uncooked rice mixture is Introduced 
Into the mould and crushed before cooking. After a predetermined cooking 
period the rice cake is allowed to expand as only the top end wall 1s 
withdrawn and then the cooked rice cake is ejected. 

Although the above described apparatus works reasonably well it has 

20. been found that there Is room for improvement as the rice cakes produced 
in the machine are not as consistent in quality as is desired. 

BRIEF SUMMARY QF THE INVENTION 

It 1s therefore an object of the present invention to provide a 
cooking machine which will substantially ameliorate .some of JJie , 

25 disadvantages of prior art rice cake making machines. 

Accordingly, in one broad form, the present Invention provides a 
cooking machine comprising a mould with first and second similarly shaped 
end walls and a generally surrounding, continuous side wall, the three 
walls together defining an internal moulding volume, said three walls 

30 being reciprocally movable relative to one another; heating means 1n at 
least one wall or in thermal contact therewith; and control means at 
least controlling relative movement of the walls so that at the end of a 
predetermined cooking cycle the end walls and the side wall are 
relatively separated simultaneously. ~ 

35 in a one preferred embodiment, the two end walls are simultaneously 

retracted from the side wall so as to open the moulding volume "from both 
ends simultaneously. In a second embodiment, one of the end walls is 
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retracted relative to the other end wall and the side wall Is also 
retracted relative to the other end wall, but more slowly than the first 
end wall so that the moulding volume Is opened from both ends 
simultaneously* 

5 In another aspect the invention may broadly be said to provide a 

method of cooking comprising: Introducing a cookable mixture Into a 
moulding volume having opposed ends; confining the volume of the moulding 
volume; Introducing heat for a predetermined cooking cycle; allowing 
expansion of the moulding volume for a short predetermined period; and 
10 thence opening the moulding volume adjacent each end simultaneously and 
extracting the cooked article. 

In the above described machine It Is preferred that the end walls 
include the heating elements. 

In the above described method, especially 1n the case of cooking 
15 rice cakes, it is preferred that immediately after the introduction of 
the cookable mixture, end walls of the moulding volume are pressured 
together so as to evenly crush the cookable mixture 1n a heated state so 
as to fuse together the Individual components. 

The expansion of the moulding volume after the cooking cycle is 
20 also preferably obtained by quick separation of end walls. In this 
separation the two end walls are completely removed from the moulding 
volume and then one end wall is positioned so as to allow easy removal of 
the cooked product. 

In a further aspect, the invention provides a -paeuroatic device for 
25 moving an element using either a large. or a small pneumatic force 
comprising a large cylinder defining a large air volume having a large 
piston therein and a small cylinder defining a small air volume having a 
small piston therein, the small and large pistons being coupled together 
and arranged for coupling to the element, each of the cylinders having an 
30 air input on one side of the respective piston and an air output on the 
other side of the respective piston, and the large cylinder further being 
provided with a selectively closable air passage extending between the 
two sides of the large piston, such that, when a large pneumatic force is 
required, the air passage is closed so that air pressure on the one side 
35 of the large piston provides the force, whereas when a small pneumatic 
force is required, the air passage Is open so that air pressure in the 
large cylinder is equalised on either side of the large piston such that 
the air pressure on the one side of the small piston provides the force. 
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Preferably, the element to be moved by the device 1s one or more of 
the end and side walls of the cooking machine. 

BRIEF ASCRIPTION OF THE PRAWINGS 
By way of example only, two preferred forms of the Invention will 
5 now be described with reference to the accompanying drawings, of which: 
Figure 1 Is a schematic cross section of the mould components of 
one embodiment of a rice cake making machine according to the present 
invention; 

Figure 2 (A) to (F) is a schematic cross section of the mould 
10 components of a rice cake making machine according to a second embodiment 
of the Invention showing the various stages of movement of the mould 
components; and 

Figures 3 and 4 are schematic cross sections of an upper pneumatic 
cylinder arrangement for moving an end wall of the rice making machine. 
15 DETAILED DESCRIPTION OF THE DRAWINGS 

As shown in Fig. 1, the basic components of one embodiment of a 
rice cake making machine include a bottom end wall l t top end wall 2 and 
a cylindrical side wall 3. As will be seen, both end walls 1 and 2 fit 
neatly and closely within the cylindrical side wall 3. Thus when the end 
20 walls 1 and 2 are In for example respective positions P4 and P3 there is 
defined between the three walls a small moulding volume in which a 
suitable mixture may be cooked. 

As will be later described both the end walls 1 and 2 can be moved 
in various positions axially of the generally cylindrical side wall 3. 
25 This movement is produced by pneumatic cylinders": 

Another component of the device 1s the food mixture supply 
mechanism 4. As will be later described mechanism 4 provides a dual 
purpose, firstly supplying the mixture to be cooked and secondly removing 
cooked rice cakes from the machine* Mechanism 4 Is reciprocally movable 
30 in a generally horizontal direction by pneumatic devices which are not 
shown 1n the drawing* 

It will be appreciated that the end gap between the*s1de wall 3 and 
the end walls 1 and 2 is exaggerated for the benefit of clarity of the 
drawing. In the cooking device this gap will be 1n the ofder of some 
35 hundredths of a millimeter. 

A further component of the cooking device 1s a microprocessor * 
control device 5 which receives various signals from, for example, 
thermocouples indicating temperature within heated devices, reed switches 
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Indicating relative position of the movable components, and electronic 
clocks providing predetermined timing periods. The microprocessor 
control device 5 maintains the desired coordination of component 
movements and cooking cycles. 

5 In operation, a heating element 6 within each of the end walls 1 

and 2 raise the temperature of these components until some predetermined 
cooking temperature, e.g. 215'C - 230°C Is reached. The mixture supply 
mechanism 4 then moves above the moulding volume and introduces a 
controlled quantity of rice mixture. Upon retraction of the mechanism 4 

10 the end wall 2 1s forced down and the end wall 1 is forced up by the 
pneumatic cylinders so as to compress the rice mixture. During this 
compression step the rice mixture is fused to form more or less a unit 
structure. The rice mixture then cooks for a predetermined t1m&, e.g. 
6-8 seconds, within the moulding volume. 

15 After the lapse of the predetermined cooking period, end walls 1 

and 2 move apart at speeds such that end wall 2 reaches P2 at the same 
time that end wall 1 reaches P5. Rapid expansion of the chamber causes a 
rapid expansion of the rice, and the pressure release from both ends of 
the mould as end wall T and 2 clear the side wall 3 causes the expansion 

20 to halt. The shape, of . the rice cake is determined at that Instant. End 
wall 2 continues to raise to position PI as end wall 1 continues to lower 
to position P6 then raises to position P2 to eject the rice cake from 
within mould 3. 

The f ormed . and cooked rice cake 1s then ejected by the horizontal 

25 movement x>f mechanism 4 as it positions itself for introduction of new 
rice mixture and a repeat of the above cycle. 

During the whole cycle the earlier mentioned heating elements will 
be periodically energised so as to keep the temperature within a desired 
operating range. 

30 As mentioned with reference to Fig. 1, movement of the upper and 

lower moulds allows simultaneous release of pressure in the cooking 
chamber, from both the upper opening (between the side walls of the ring 
mould and upper surface formed by the upper mould) and the lower opening 
(between the side walls of the ring mould and lower surface formed by the 

35 lower mould). 

The release of pressure from both the uppei* and lower openings 
significantly Improves the quality and consistency of the rice cakes 
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produced, resulting In a more controlled expansion of the grains, squarer 
edges and smoother top and bottom surfaces, and a much stronger bonding 
together of the rice grains. 

This was not obtained In prior art devices wherein at the 

5 completion of the cooking cycle, top end wall 2 only separated from the 
walls of mould 3, allowing pressure release from only one end or surface 
of the chamber, resulting in less even expansion of the rice. The 
current Invention 1s Intended to result 1n a significant Improvement In 
the flatness of the surfaces, and 1n the strength and bonding together of 

10 the rice grains. 

In the prior art devices, crushing of the rice during the cooking 
cycle was achieved by the upper mould applying a strong force against a 
lower mould which was mechanically stopped by a narrow neck of the ring 
mould at its bottom edge. 

15 Figure 2 (A) to <F) shows schematically the various stages in 

operation of a second embodiment of the invention. Since the cooking 
cycle is similar to that of the first embodiment it will not be described 
again. Furthermore, although the control apparatus and heating and 
sensing elements are incorporated in this embodiment, similarly to the 

20 first embodiment, they will not be further described here. 

In this Figure, the mould components, similarly to those of Figure 
1, comprise upper 7 and Tower 8 end walls and a generally cylindrical 
surrounding side wall 9 which define a moulding volume 10 therebetween 
(as best seen in Figure 2 <E)). The cooking machine further comprises a 

25 supply plate arrangement comprising upper 11 and lower 12 supply plates " 
which move in a reciprocable fashion into and out of the space between 
the moulding volume 10 and the upper end wall 7, 

The configuration of this embodiment is designed to reduce the 
consumption of air used by the pneumatic actuators in moving the walls 

30 between their various configurations. As shown in Figure 2, the 

operation of this embodiment involves movement of only one end wall (in 
this case the lower end wall 8) and the side wall 9 with the other end 
wall (in this case upper end wall 7) remaining fixed. Of course, 
alternatively, the lower end wall 8 could remain fixed anff the upper end 

35 wall 7 be movable, if desired* 

The operation of the machine starts with the lower end wall 8 and 
the side wall 9 at the same level and spaced from the upper end wall 7 to 
enable the upper and lower supply plates 11 and 12 to enter the space 
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between the upper and lower end walls 7 and 8 as shown by arrows 16 1n 
Figure 2(A). The upper supply plate 11 Is provided with an aperture 13 
In which a controlled quantity of rice mixture 1s supported by the lower 
supply plate 12. When the supply plates 11 and 12 are 1n position above 
5 the lower end wall 8, the lower supply plate 12 Is first retracted 1n 
direction of arrow 14 (see Figure 2 (B» to allow the rice mixture to 
fall from the aperture 13 onto the lower end wall 8, following which the 
upper supply plate 11 1s also retracted 1n direction of arrow 14 (see 
Figure 2 (C>>. 

10 For the crushing and cooking stages, the lower end wall 8 Is moved 

upwards against the upper end wall 7 (which Is in a fixed position), as 
shown by arrow 15. At the same tine, side wall 9 1s moved upwards in 
direction of arrows 17 so as to surround the crushing and cooking volume 
between the upper and lower end walls 7 and 8 (see Figure 2 (D)) 

15 At the end of the cooking cycle the two end walls 7 and 8 separate 

simultaneously from the side wall 9. As shown in Figure 2 (E), this is 
achieved by the lower end wall 8 moving away from upper end wall 7 1n 
direction of arrow 18 at a high speed and the side wall 9 also moving 
away from the upper end wall 7 in the direction of arrows 19 but at a 

20 lower speed, such that both end walls 7 and 8 separate from side wall 9 
simultaneously. Thus, pressure Is released from the moulding volume 10 
at both sides of the side wall 9 at the same time. 

Finally, as shown 1n Figure- 2 (F), the side wall 9 1s moved down 1n 
direction of arrows 19, while end wall is moved down in direction of 

25 arrow 18 until they are level so that, as the supply plates 11 and 12 
move as shown In Figure 2 <A> to bring a fresh quantity of rice mixture, 
they automatically push the cooked rice cake off the .top of the lower end 
wall and side wall. 

The added advantage of this embodiment, compared to the embodiment 
30 shown 1n Figure. 1, Is that considerably less air is required, as the 
crushing and holding of the rice mixture during cooking Is done with the 
force of one movable end wall against a fixed end wall instead of 
requiring two movable end walls acting against each other. The movement 
of the side wall requires little force as there is only a small amount of 
35 frlctlonal resistance Involved. 

The double supply plate also reduces air consumption and simplifies 
operation of the machine by requiring the movable end wall to have to 
stop in only two positions. This allows a greater advantage to be taken 
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of the air saving capacity of a pneumatic device having a combined large 
and small cylinder as described further below. 

As shown In Fig. 3, crushing Is achieved by using a large air 
cylinder 20, It may be attached to either or both the upper 21 or lower 

5 end wall (not shown). The upper end wall is attached to a slightly 
larger air cylinder and 1s positioned halfway into the ring mould at the 
end of the upper cylinder's downstroke. A slightly smaller cylinder 
pushes the lower end wall up against the stationary upper end wall and 
crushes the rice. At the completion of the cooking time, the upper and 

10 lower end walls move apart and move out of the ring mould 

simultaneously. The precise timing of the movement of the walls 1s 
controlled by speed control valves on the solenoid valve of the upper and 
lower cylinders. 

A1r consumption per cake produced has been reduced by about 75% 

15 over the previous design, by incorporating smaller 80mm cylinders 22 

attached to the shafts of the larger 228mm cylinders 20, For most of the 
movements of the upper and lower walls (opening of the moulds, ejecting 
of the rice cake, and moving into position prior to crushing the rice), 
the force comes from the smaller cylinders 22 alone with the air pressure 

20 being conserved in the larger cylinders during these movements by, 

effectively, recycling the air from one chamber to the other of each of 
the large cylinders. Each large cylinder has its upper 23 and lower 24 
chambers connected by an air line 25, running through a three way 
solenoid valve 26. During those stages of the cycle when the force of 

25 the small cylinder 22 acting on the large cylinder shaft is sufficient, 
both chambers of the large cylinder (which have the same area of cross 
section) remain at full air pressure, connected to the air supply, with 
the pressurised air passing between the upper and lower chambers of the 
large cylinder. When the extra force of the large cylinder is required 

30 (i.e. to hold the upper mould in the down position and move the lower 
mould up to crush the rice against the upper mould), the three way valve 
shuts off the free passage of air between the upper and lower chambers, 
and dumps the air out of one chamber of the large cylinder as shown in 
Fig. 3. The other chamber 23 remains connected to the alF supply and can 

35 exert Its full force. 

The air loss is minimised, being only that which is dumped from the 
cylinder at that stage of the production cycle. To continue the cycle, 
the exhausted chamber 24 must be recharged with air as the exhaust is 
closed off and the two chambers are reconnected. 
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While the present Invention has been described with reference to 
particular details of construction and method steps, these should be 
understood as having been provided by way of example and not as 
limitations to the scope of the invention. 
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CLAIMS 

1. A cooking machine comprising a mould with first and second 
similarly shaped end walls and a generally surrounding, continuous side 

5 wall, the three walls together defining an Internal moulding volume, said 
three walls being reciprocally movable relative to one another; heating 
means in at least one wall or 1n thermal contact therewith; and control 
means at least controlling relative movement of the walls so that at the 
end of a predetermined cooking cycle the end walls and the side wall are 

10 relatively separated simultaneously. 

2. A cooking machine according to claim 1, wherein the two end 
walls are simultaneously retracted from the side wall so as to open the 
moulding volume from both ends simultaneously. 

3. A cooking machine according to claim l t wherein one of the end 
15 walls is retracted relative to the other end wall and the side wall is 

also retracted relative to the other end wall, but more slowly than the 
first end wall so that the moulding volume is opened from both ends 
simultaneously. 

4. A cooking machine according to any preceding claim, wherein 
20 the end walls include heating elements. 

5- A method of cooking comprising: 

introducing a cookable mixture into a moulding volume having 
opposed ends; 

conflntng the volume of the moulding volume; 
25 introducing heat for a predetermined cooking cycle; 

allowing expansion of the moulding volume for a short predetermined 
period; and 

opening the moulding volume adjacent each end simultaneously and 
extracting the cooked article- 
30 6. A method of cooking according to claim 5, wherein immediately 

after the Introduction of the cookable mixture, end walls of the moulding 
volume are pressured together so as to evenly crush the cookable mixture 
1n a heated state so as to fuse together the individual components. 
7. A method of cooking according to claim 6, wheretn the 
35 expansion of the moulding volume after the cooking cycle is obtained by 
quick separation of end walls. 
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8. A method of cooking according to claim 7, wherein 1n the 
separation one end wall Is completely removed from the moulding volume 
while the other end wall 1s positioned so as to allow easy removal of the 
cooked product. 

5 9. A pneumatic device for moving an element using either a large 

or a small pneumatic force comprising a large cylinder defining a large 
air volume having a large piston therein and a small cylinder defining a 
small air volume having a small piston therein, the small and large 
pistons being coupled together and arranged for coupling to the element, 

10 each of the cylinders having an air input on one side of the respective 
piston and an air output on the other side of the respective piston, and 
the large cylinder further being provided with a selectively closable air 
passage extending between the two sides of the large piston, such that, 
when a large pneumatic force 1s required, the air passage is dosed so 

15 that air pressure on the one side of the large piston provides the force, 
whereas when a small pneumatic force 1s required, the air passage Is open 
so that air pressure In. the large cylinder is equalised on either side of 
the large piston such that the air pressure on the one side of the small 
piston provides the force. 

20 10. A pneumatic device according to claim 9, wherein the element 

comprises one or both of the end walls of the cooking machine according 
to claim. 2. 

11. A pneumatic device according to claim 9, wherein the element 
comprises the one of the end walls and/or the side wall of the cooking 
25 machine according claim 3. 
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However the invention defined in claims 9 to 1 1 are to a pneumatic device which is only a set or 
arrangement of cylinders and pistons and how they operate. There is no indication in claim 9 of the first 
mentioned invention to a cooking machine; which has the features of a first and second end walls and a 
continuous side third wall, defining a volume, heat means, and a control means to separate the walls 
simultaneously after cooking. 
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